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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to amelioration of the suitable electric flame off for 
manufacture of the electrical connector which consists of an anisotropy elastic electric conduction sheet 
in more detail about the electric flame off of a wire bonder. 
[0002] 

[Description of the Prior Art] Although various equipments are used for the mounting assembly of a 
semi-conductor, the ultrasonic concomitant use thermocompression bonding wire bonder (thermosonic 
wire bonder) in which low-temperature junction is possible as one exists. This ultrasonic concomitant 
use thermocompression bonding wire bonder fuses the wire 6 which it let out from the point of a 
capillary 7 with the spark discharge energy of an electric flame off (electric flame off) 1, forms a ball, 
and carries out first bonding of the ball of a wire 6 to the electrode on a semiconductor chip using a 
pressure, heat, and supersonic vibration. And as shown in drawing 4 (a) and (b), second bonding of the 
wire 6 is carried out to the terminal for external drawers of a package using a pressure, heat, and 
supersonic vibration, melting cutting of the wire 6 is carried out with an electric flame off 1 after that, 
and the ball is formed again. 

[0003] By the way, an ultrasonic concomitant use thermocompression bonding wire bonder is used not 
only for the mounting assembly of a semi-conductor but for the manufacture of an electrical connector 
which consists of an anisotropy elastic electric conduction sheet which connects the wiring substrate 5 
and semiconductor packages, such as BGA, in recent years (refer to drawing 5 ). When manufacturing 
this electrical connector, the wire 6 which came out of the point of a capillary 7 is fused with the spark 
discharge energy of an electric flame off 1, a ball is formed in a point, first bonding of the ball of a wire 
6 is carried out to the electrode on the wiring substrate 5 using a pressure, heat, and supersonic vibration, 
and a wire 6 is cut, without carrying out second bonding. 

[0004] Thus, since a wire 6 must be cut on the occasion of manufacture of an electrical connector, the 
cutting means of a wire 6 becomes indispensable. Although the blade from which a wire 6 is cut 
physically, and the electric flame off 1 which carries out melting cutting of the wire 6 are raised as a 
cutting means of this wire 6, it is very difficult to stabilize a cutting location in physical cutting with a 
blade. Then, in view of this point, non-contact melting cutting by the electric flame off 1 is considered. 
[0005] 

[Problem(s) to be Solved by the Invention] Since an electric flame off 1 consists of only conductors as 
exclusive elegance for ball formation as mentioned above, the electric flame off of the wire bonder in 
the former impresses the high voltage and discharge is made to only cause, discharge will also generate 
one of the front faces of an electric flame off 1 (refer to the arrow head of drawing 5 ). Therefore, even if 
it maintains uniformly the spark gap of a wire 6 and an electric flame off 1 , if it puts in another way, 
since a melting cutting location destabilizes and varies, there are height of the wire 6 from the wiring 
substrate 5 and a problem that a highly precise melting cutting location cannot be obtained at all. 
Especially destabilization of this melting cutting location poses a big problem at the time of manufacture 
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of the electrical connector as which high degree of accuracy is required. 

[0006] This invention was made in view of the above-mentioned problem, and aims at offering the 
electric flame off of the wire bonder which the discharge generating part of an electric flame off can be 
pinpointed [ bonder ], and can stabilize the melting cutting location of a wire. 
[0007] 

[Means for Solving the Problem] In invention according to claim 1 , in order to attain the above- 
mentioned technical problem, melting cutting of the wire which came out of the point of a capillary is 
carried out with the spark discharge energy of an electric flame off, and the above-mentioned electric 
flame off is characterized by coming to contain a conductor, the non-conductor which carries out hold 
covering of this conductor, and the discharge position control hole prepared in this non-conductor. 
[0008] In addition, it is desirable to constitute the conductor and the above-mentioned non-conductor of 
the above-mentioned electric flame off from an ingredient with a melting point of 1200 degrees C or 
more, respectively. Moreover, it is desirable for opening area to prepare the above-mentioned discharge 
position control hole of 2 in the point of the above-mentioned non-conductor 0.05-0.2mm. 
[0009] Here, as a wire in a claim, gold, copper, or an aluminium wire can be used suitably. A thin line is 
sufficient as this wire, and a thick wire is sufficient as it. Although it is required to have right 
conductivity ability, if a conductor is about specific resistance 1.0xl0-7ohmcm, it is satisfactory 
practically. This conductor can be constituted using the stainless steel which is the alloy of the platinum, 
the steel, the iron, the nickel, the tungsten or iron, and nickel which are right conductivity on a cylinder 
object (for example, the diameter of 0.5mm, die length of 2mm), a prism object, etc. However, use of 
platinum (specific resistance 1 0.6x1 0-6ohmcm) with high 1774 degrees C and melting point is desirable 
so that the heating value generated at the time of impression of the high voltage can be borne. As for a 
conductor, the golden melting point needs to consist of ingredients with which it has the melting point 
[ at least ] higher than gold at the time of golden melting cutting when the melting point of 1063 degrees 
C and copper takes into consideration that the melting point of 1083 degrees C and aluminum is 660 
degrees C. 

[0010] As a non-conductor, a zirconium dioxide, quartz glass, an aluminum oxide, or borosilicate glass 
„ can be used. Also except these ingredients, if the melting point is an ingredient 1200 degrees C or more, 
it can be used for a non-conductor. The zirconium dioxide was chosen because the discharge heating 
value of about 1200 degrees C momentarily generated from a conductor was borne, since the melting 
point was 2677 degrees C. A non-conductor can be suitably formed in a tube form (for example, the 
diameter of 1 .0mm, the bore of 0.5mm, die length of 2mm), a cube type, etc. However, it is not 
necessarily limited to these, a non-conductor may be prepared so that all the peripheries of a conductor 
may be covered, and a discharge position control hole may be opened in a non-conductor by carbon 
dioxide gas laser etc. after that. 

[001 1] As for a non-conductor and a conductor, it is desirable that they are the location where the point 
of a non-conductor and the point of a conductor are the same, and the relation to which the point of a 
conductor is preferably located in an end side about 0-0. 1mm from the point of a non-conductor at least. 
Furthermore, the form of a discharge position control hole can be suitably formed in circular, a 
rectangle, or a polygon. An electric flame off is applicable also to formation of a ball besides melting 
cutting of a wire further again. 

[0012] If the high voltage is applied between the wire which came out of the point of a capillary, and the 
electric flame off which is a discharge electrode according to invention according to claim 1, discharge 
arises through a discharge position control hole between a wire and a conductor, and the part of the 
arbitration in the height direction of a wire will be heated by this spark discharge energy, it will melt, 
and a wire will be cut. Under the present circumstances, as for a conductor, the generating part and 
direction of discharge are controlled by the wrap non-conductor and the discharge position control hole 
in that peripheral surface. 

[0013] Moreover, since the melting point constitutes the conductor from an ingredient 1200 degrees C 
or more in consideration of the temperature which the melting point of the gold which constitutes a wire 
generates momentarily at the time of that the melting point of 1063 degrees C and copper is [ the 
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melting point of 1083 degrees C and aluminum ] 660 degrees C and discharge being about 1200 degrees 
C etc. according to invention according to claim 2, it can control or prevent that a conductor and a non- 
conductor melt. 

[0014] Furthermore, according to invention according to claim 3, since the area of a discharge position 
control hole is larger than 2 0.05mm, it becomes possible to make it discharge outside through the 
discharge position control hole of a conductor to a non-conductor. Therefore, it can control or prevent 
energy being accumulated, and this energy flowing backwards to the power circuit for high-voltage 
generating, giving a damage to this power circuit, and causing destruction. Moreover, since the area of a 
discharge position control hole is smaller than 2 0.2mm, the discharge generated from a conductor can 
control to which part of a wire it goes. Therefore, the location of wire melting cutting after discharge 
does not vary. 
[0015] 

[Embodiment of the Invention] Hereafter, although the desirable operation gestalt of this invention is 
explained with reference to a drawing, this invention is not limited to the following operation gestalten 
at all. He is trying for the electric flame off of the wire bonder in this operation gestalt to consist of a 
conductor 2 which serves as an electrode in the electric flame off 1 of the ultrasonic concomitant use 
thermocompression bonding wire bonder which carries out shaping manufacture of the electrical 
connector, a non-conductor 3 which carries out hold covering of this conductor 2 in the state of 
insertion, and a circular discharge position control hole 4 formed in the point of this non-conductor 3 by 
2 an opening area of 0.05-0.2mm, as shown in drawing 1 . 

[0016] The conductor 2 is formed in the cylindrical shape using the platinum which is excellent in 
plasticity etc. Rather than the discharge position control hole 4 of the non-conductor 3, a point retreats in 
the direction of an end a little, and is located in it, and, as for this conductor 2, exposure prevention and 
control of a discharge way are secured. The power circuit for high-voltage generating (not shown) is 
connected to the end (left-hand side of drawing 1 ) with which a conductor 2 is not covered through a 
stainless steel terminal, and electric power is supplied to constant current by the conductor 2 from this 
power circuit, moreover, the zirconium dioxide the non-conductor 3 excels [ zirconium dioxide ] in 
mechanical characteristics, corrosion resistance, etc. - using — a tube form - if it puts in another way, it 
would be formed in the cylindrical shape and perimeter sides other than the point of a conductor 2 and 
an end will be covered. 

[0017] What is necessary is just to impress the high voltage of 1000V-2000V in the above-mentioned 
configuration, between the wire 6 which it let out from the pore of the point of a capillary 7, and the 
electric flame off 1 movable in the direction of an arrow head, in order to carry out melting cutting of 
the wire 6 which carried out first bonding to the electrode on the wiring substrate 5. Then, a discharge 
phenomenon occurs through the discharge position control hole 4 only between the points of a wire 6 
and a conductor 2, and melting cutting of the need part of the arbitration in the height direction of a wire 
6 is carried out by spark discharge energy. In addition, although not illustrated, a 3.5 times [ about 1.5 
times to ] as many ball as a wire wire size is formed in both the points of two wires 6 by which melting 
cutting was carried out, respectively. 

[001 8] Since according to the above-mentioned configuration the perimeter side of a conductor 2 was 
covered with the heat-resistant non-conductor 3 and the discharge part and the direction are regulated by 
using the point of this non-conductor 3 as the discharge position control hole 4, one of the front faces of 
an electric flame off 1 does not have that discharge occurs, either. Therefore, a melting cutting location 
can be remarkably stabilized with a simple configuration, control prevention of the dispersion can be 
carried out, and a highly precise melting cutting location can be obtained very easily. The evil in which 
about **200 micrometers of height of the wire 6 cut by carrying out bonding to the wiring substrate 5 
specifically vary is cancelable. Moreover, since the height of a wire 6 can be controlled very exactly, it 
becomes possible to manufacture the electrical connector of highly precise and high quality. 
[0019] In a physical blade cut method, since a problem is in the endurance of a blade, only 10000 cut 
extent can carry out continuation manufacture from 5000 cuts, but, moreover, blades must be exchanged 
comparatively frequently. On the other hand, by the non-contact electric-flame-off method of this 
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operation gestalt, whenever [ exhausting / a conductor 2 ] decreases remarkably and becomes possible 
[ securing the endurance of double or more figures ]. Furthermore, as compared with a blade cut, the 
time amount which a cut takes can be shortened sharply, and the remarkable improvement in the cycle 
time can expect very much. [0020] Next, it drills the small discharge position control hole 4 in the core 
of this point circularly, and is made for drawing 2 to show the 2nd operation gestalt of this invention, 
and to set opening area of this discharge position control hole 4 to 2 0.05-0.2mm while it blockades 
fundamentally the point of the non-conductor 3 which constitutes an electric flame off 1 in this case. 
About other parts, since it is the same as that of the above-mentioned operation gestalt, explanation is 
omitted. Since the same operation effectiveness as the above-mentioned operation gestalt can be 
expected also in this operation gestalt, the discharge position control hole 4 is moreover made small and 
directivity is raised, a melting cutting location can be stabilized remarkably, control prevention of the 
dispersion can be carried out, and a highly precise melting cutting location can be obtained very easily. 
Furthermore, it is significant when the 1 st operation gestalt cannot be carried out. 
[0021] Drawing 3 is what shows the 3rd operation gestalt of this invention. Next, in this case the point 
of the non-conductor 3 which constitutes an electric flame off 1 ~ an approximate circle frustum form in 
the air, while forming in an abbreviation pen form and drilling the small discharge position control hole 
4 in the core circularly, if it puts in another way Opening area of this discharge position control hole 4 is 
set to 2 0.05-0.2mm, and he retreats the point of a conductor 2 a little in the direction of an end rather 
than the discharge position control hole 4, and is trying to raise further exposure prevention of a 
conductor 2 and control of a discharge way. About other parts, since it is the same as that of the above- 
mentioned operation gestalt, explanation is omitted. 

[0022] Since the same operation effectiveness as the above-mentioned operation gestalt can be expected 
also in this operation gestalt, the point of the non-conductor 3 is moreover formed in tapering off and 
directivity is raised further, it becomes possible to stabilize a melting cutting location remarkably and to 
carry out control prevention of the dispersion. Furthermore, it is very significant when the 1st and 2nd 
operation gestalt cannot be carried out. 
[0023] 

[Example] The platinum which is the example 1 melting point of 1 774 degrees C and specific resistance 
1 0.6x1 0-6ohmcm consisted of a diameter of 0.5mm, and die length of 4.5mm in the cylindrical 
conductor 2. Moreover, the zirconia which is the melting point of 2677 degrees C consisted of a bore of 
0.5mm, an outer diameter of 1.0mm, and die length of 2.8mm in the non-conductor 3 of a tube form. In 
this way, when the conductor 2 and the non-conductor 3 were constituted, respectively, the conductor 2 
was inserted into the non-conductor 3, the point of a conductor 2 was located in the point of 0.3mm 
inside from the point of the non-conductor 3, and the electric flame off 1 was constituted. Subsequently, 
it checked not escaping, even if it pulls by the force in which a conductor 2 is 500g, from the non- 
conductor 3, and the end of the conductor 2 which is not covered with the non-conductor 3 by the power 
circuit which generates the high voltage was connected. And when the wire bonder was equipped with 
the electric flame off 1 and it impressed 2000V between the wire 6 and the electric flame off 1 , melting 
cutting of the 50-micrometer golden wire 6 was able to be carried out. 

[0024] The tungsten which are the example 2 melting point of 3282 degrees C and specific resistance 
5.64xl0-6ohmcm consisted of a diameter of 0.4mm, and die length of 5.5mm in the cylindrical 
conductor 2. Moreover, the aluminum oxide which is the melting point of 2050 degrees C consisted of a 
bore of 0.4mm, an outer diameter of 1 .0mm, and die length of 3.0mm in the non-conductor 3 of a tube 
form. When the conductor 2 and the non-conductor 3 were constituted, respectively, the conductor 2 was 
inserted into the non-conductor 3, the point of a conductor 2 was located in the point of 0.5mm inside 
from the point of the non-conductor 3, and the electric flame off 1 was constituted. Subsequently, it 
checked not escaping, even if it pulls by the force in which a conductor 2 is 500g, from the non- 
conductor 3, and the end of the conductor 2 which is not covered with the non-conductor 3 by the power 
circuit which generates the high voltage was connected. And when the wire bonder was equipped with 
the electric flame off 1 and it impressed 2000V between the wire 6 and the electric flame off 1, melting 
cutting of the 38-micrometer aluminum wire 6 was able to be carried out. 
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[0025] The nickel which is the example 3 melting point of 1455 degrees C and specific resistance 
6.9xl0-6ohmcm consisted of a diameter of 0.5mm, and die length of 10.0mm in the cylindrical 
conductor 2. Moreover, the quartz glass which is the melting point of 1800 degrees C consisted of a bore 
of 0.5mm, an outer diameter of 1 .2mm, and die length of 6.0mm in the non-conductor 3 of a tube form. 
In this way, when the conductor 2 and the non-conductor 3 were constituted, respectively, the conductor 
2 was inserted into the non-conductor 3, the point of a conductor 2 was located in the point of 1 .0mm 
inside from the point of the non-conductor 3, and the electric flame off 1 was constituted. Subsequently, 
it checked not escaping, even if it pulls by the force in which a conductor 2 is 500g, from the non- 
conductor 3, and the end of the conductor 2 which is not covered with the non-conductor 3 by the power 
circuit which generates the high voltage was connected. And when the wire bonder was equipped with 
the electric flame off 1 and it impressed 2000V between the wire 6 and the electric flame off 1 , melting 
cutting of the 30-micrometer golden wire 6 was able to be carried out. 



[Effect of the Invention] As mentioned above, according to invention according to claim 1 , the discharge 
generating part of an electric flame off is pinpointed, and it is effective in the ability to stabilize the 
melting cutting location of a wire. 



[Translation done.] 



[0026] 
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